BACKGROUND:
Research by hospitalists may aid the evolution of hospital medicine into an academic specialty.
OBJECTIVE:
To describe the factors associated with research and publication activities among hospitalists and describe trends in hospitalist-led publications.
METHODS:
We surveyed members of the Society of Hospital Medicine in June 2012 and conducted univariate analyses on their responses to determine predictors of successful authorship and to describe factors associated with research engagement. We searched PubMed from the database inception to October 2013 for publications with "hospitalist" or "hospital medicine" affiliated authors. Original research articles were reviewed for methodology and funding sources.
RESULTS:
Of the 645 respondents (5.8% response rate), 277 (43%) had authored peer-reviewed publications, 126 (19%) had access to mentorship, and 68 (11%) reported funding support. There were 213 (33%) who were engaged in research, with the majority conducting quality improvement (QI) research (n 5 152, 24%). Completion of a fellowship, pediatrics training, the presence of a mentor, funding, and >25% protected time for research were each individually associated with an increased likelihood of authoring publications. Hospitalist-led publications in PubMed have been increasing from 36 in 2006 to 179 in the first 10 months of 2013. Of the original research publications (n 5 317), the majority were clinical (n 5 129, 41%), and 58 (18%) were QI. Thirty-nine (22%) authors reported funding support.
CONCLUSIONS: Peer-reviewed publications by hospitalists are increasing, suggesting the academic maturation of hospital medicine. Provision of mentorship for hospitalists specifically in QI and guidance toward funding resources may assist in supporting this trend. Journal of Hospital Medicine 2014;9:148-154. V C 2014 Society of Hospital Medicine
In 1996, Wachter and Goldman heralded the arrival of hospitalists in the healthcare system. They recognized the need to link the clinical role of a hospitalist with other activities, both to provide a creative outlet and to assist in the creation of "research and development arms." 1 The explosive growth of hospital medicine followed, and hospitalists rapidly entered the mainstream of the healthcare system. 2 A consensus conference in 2009 identified the challenges faced by hospitalists in conducting research as a key obstacle in the evolution of the profession into an academic field. 3 Strategies for building and facilitating hospitalist research programs have been described. [4] [5] [6] [7] However, a survey of US academic hospitalist leaders found more than 40% feared their faculty was "not developing sustainable nonclinical activities." 8 Data describing research aspirations and support systems among hospitalists are sparse, and no previous study has described the trends in hospitalist publications. In this work we describe the current standing of hospital medicine research through a survey of both academic and non-academic hospitalists and a review of hospitalist-related publications.
METHODS
The Indiana University institutional review board approved this study.
Survey of Hospitalists
A 29-item questionnaire that addressed research activities, barriers, and mentorship was designed and piloted with pediatrics trainees at Indiana University. The final version (see Supporting Survey in the online version of this article) was approved by the Society of Hospital Medicine (SHM) research committee and posted on Zoomerang V R (http://www.zoomerang.com). The survey was administered on June 1, 2012 via e-mail to a convenience sample of hospitalists identified through the SHM membership base. 9 The survey remained open for 1 month; 2 email reminders were sent.
Review of Publications
A PubMed search was conducted on October 8, 2013 for records with either "hospital medicine" or "hospitalist" in the affiliation field. This field provides the departmental name and address information for the first author, except for the not-yet-indexed publisher-supplied records, which could include all author addresses. 10 Editorials and letters to the editor were excluded, and results were limited to English. All resulting articles were manually curated and retained only if the affiliation criteria of "hospitalist" or "hospital medicine" (as a relevant single phrase) were associated with the first author. All articles meeting the criteria were reviewed by 1 of the authors and categorized as a review, a case report, or as original research (when methodology was described in the abstract). Original research articles were assigned a category based on their methodology and research type, as defined in published literature. The categories included basic sciences, clinical, health information, health services, quality improvement (QI), education, and translational research. [11] [12] [13] [14] [15] If the article overlapped categories, a secondary category was also assigned. A second author independently evaluated a subset of articles. This subset was then used to calculate the overall concordance between the authors based on their agreement on either the primary or secondary category designations.
To capture data on research funding, each original research article was searched for statements directly linking the first author or the work to the funding source(s).
Publications in the Journal of Hospital Medicine (JHM) were reviewed to serve as a gauge of research interests in the field of hospital medicine that may not be reflected by the publications resulting from the PubMed search. JHM was selected as the journal best representing hospital medicine based on its stated mission of commitment to the advancement of the hospital medicine specialty. 16 All original research articles in JHM were assigned a category by 1 of the authors based on the methodology in the abstract.
Statistical Methods
The survey responses were summarized using descriptive statistics. Univariate tests of association between respondent characteristics and peer-reviewed authorship were performed using the Fisher's exact test. P values of 0.05 were considered significant. Data from the publication searches were presented as descriptive statistics.
RESULTS

Survey
The survey link was emailed to 11,611 SHM members: 11,102 members received the link and 509 emails were returned as undeliverable. A total of 645 member responses were received (5.8% response rate).
The most common demographic characteristics identified included male gender, age 45 or younger, and white race. The locations of the current practices were distributed equally across the United States. Over half of the respondents were trained in internal medicine, and a quarter were trained in pediatrics.
Eleven percent had undertaken fellowship training after residency. Thirty-seven percent did not hold an academic rank, and among those who did, most were assistant professors. (Table 1) Overall availability of mentorship was low, but respondents with academic appointments were more likely to have a mentor than those without academic appointments (32% vs 2.7%, p < 0.001). Hospitalists most likely identified their own mentors, and meetings between the hospitalist and mentor occurred more frequently than once every 3 months.
There were 213 (33%) respondents who identified themselves as currently conducting research, 96 (45%) of whom were trained in pediatrics. Ninety-two (28%) of those with academic appointments and 157 (71%) of those without academic appointments had no current or future plans to engage in research. QI research, followed by clinical research, emerged as the most frequent type of research that hospitalists were either currently engaged in or planned to embark on. Most respondents identified factors other than age, family or financial issues, the grant process, or a lack of institutional support as the reason for not conducting research. (Table 2 ) Sixty-eight (10%) respondents held research funding, and 6 identified the grant process as an impediment to doing research. The most commonly reported funding source was from government and institutions, followed by support from foundations (see Supporting Figure 1A in the online version of this article). Responders with research funding were predominantly young, white, and assistant or associate professors. Fourteen hospitalists with funding reported completing a fellowship. (Table 1) More than half of the respondents (n 5 332) had not authored peer-reviewed publications. Of the 277 who had published successfully, 89 (31%) were trained in pediatrics. For those with publications, 152 (55%) reported publishing less than once per year. The type of article published most frequently was original research followed by case reports/series and reviews. (Table 2) Variables individually associated with an increased likelihood of authoring peer-reviewed publications included the completion of a fellowship, having an academic appointment, the availability of funding and mentorship, a background of pediatrics training, and more than 25% dedicated research time. (Table 3) Publications Review The PubMed search yielded 784 publications with "hospital medicine" or "hospitalist" in the affiliation field. After manual review, 660 articles were retained. (Figure 1) The volume of hospitalist-led publications has been increasing. Between 2006 and October 2013 there was a 5-fold increase in hospitalist-led publications (36 in 2006 to 179 in the first 10 months of 2013). Of the 660 articles culled from the PubMed search, 581 (88%) represented the work of authors affiliated with adult hospital medicine; 266 (46%) of these represented original research (the rest were reviews and case reports). Seventy-nine (12%) of the 660 PubMed articles were related to pediatric hospital medicine; 51 (65%) of these represented original research. (Figure 1 ) In the period studied there was a variation from year to year in the proportion of publications representing original research, with a range of 37% to 71% comprising original research in adult hospital medicine publications and 50% to 81% in pediatric hospital medicine publications (Figure 2A ).
Nearly half (41%) of the original research in adult and pediatric medicine represented clinical research. Health services (21%) and QI (19%) were the next most frequent research categories published. Publications pertaining to research in education represented 15% of all original research. Health services and QI research are growing on a relatively stable base of clinical research. These trends were similar between adult and pediatric hospital medicine. (Figure 2B ) The concordance rate on the assigned research categories was 82%, based on 67 publications that were independently reviewed by 2 authors. 
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There were 457 original research articles published in JHM between 2006 and early October 2013. JHM publications followed a trend similar to the publications of hospitalist-affiliated first authors from PubMed, with the majority (47%) reflecting clinical research followed by health services (25%) and QI (25%). (see Supporting Figure 3 in the online version of this article)
In our review, adult medicine hospitalist authors were affiliated with 124 different universities or centers. However, 5 centers represented nearly half the publication volume. The Cleveland Clinic Foundation, University of California San Francisco (UCSF), Harvard, Northwestern, and the University of Chicago were the top producers. Fewer centers produce original research, with 66 counted in our search. Centers most prolific in producing original research are UCSF, Northwestern, University of Chicago, Harvard, and Johns Hopkins. Their combined output represented 56% of all published original published research. (see Supporting Figure 2A ,B in the online version of this article)
In our review, publications attributed to pediatric hospitalists were the product of 34 different centers. Cincinnati Children's Hospital Medical Center, Children's National Medical Center (Georgetown University), and the Monroe Carell Children's Hospital (Vanderbilt) were the most productive in publishing. The same centers were also the most productive in publishing original research. (see Supporting Figure  2C ,D in the online version of this article)
Funding data from the 317 original research articles found in PubMed showed that 52% had funding listed for the first author and/or the work. These publications were the work of 181 different first authors, of whom 39 (22%) had 1 or more funding sources specifically associated with them in the publications. The majority of these authors reported government funding (n 5 24), followed by support from foundations (n 5 12), institutions (n 5 8), and industries (n 5 6) (see Supporting Figure 1B in the online version of this article).
DISCUSSION
Using results from both the survey and our review of publications in PubMed provided complementary information that has enriched our evaluation and reporting of the current state of research and publications in hospital medicine.
The initial growth of the field of hospital medicine can be attributed to its clinical contributions. 17 However, hospital medicine faces numerous challenges in its evolution into an academic specialty. 3 Job satisfaction rates among hospitalists may be falling, 18, 19 and pursuing intellectual outlets such as research may improve both satisfaction and productivity. 20, 21 Therefore, it is important to study the predictors of success for the nonclinical intellectual endeavors of hospitalists.
Across the career spectrum in academic medicine, effective mentorship has been found to be beneficial in enhancing teaching skills, productivity, and satisfaction. 22 Similar to prior studies, we found that mentorship was not readily accessible, and its absence was associated with a decreased likelihood of peerreviewed publications. 23, 24 Hospital medicine remains a youthful specialty, with the mean age of clinicians in the 40s. 18 In our survey, hospitalists aged 36 to 45 years reported the highest rates of publications and funding. If these hospitalists can be retained in the field, they may eventually serve as mentors to those entering the specialty. Strategies to provide mentorship have been described, 25 and continued efforts to innovate are needed in the development of mentorship potential.
Successfully promoted hospitalists identify peerreviewed publications as a key activity that supports promotion. 26 However, similar to Reid et al., 23 our survey found that hospitalists reported low rates of peer-reviewed publications. Hospitalists have unique access to the inpatient population, and setting up collaborative efforts between specialists and hospitalists, or participating in multi-institutional projects that require patient recruitment, 27 may facilitate research and publication productivity. A specific emerging opportunity for this expertise is the need for collecting and identifying disease presentations to correlate with the exploding genetic data now available. 28 QI research was identified from our survey results as the most frequent type of research that hospitalists were either engaged in or planned to pursue. However, based on our review of published research, the volume of QI research is surpassed by that of clinical research. Many factors contribute to this. First, an overlap between the categories of clinical and QI research may have led to lower numbers in QI. Second, there may be a lag between the interest in QI translating into publications. This may be related both 
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to the dearth of QI mentorship and to the barriers in publishing QI. These barriers include increasing competition in target journals, the lack of generalizability of QI efforts, and the compressed time frames of rapid improvement cycles that differ from the slower pace of clinical research and its measurements. 29 Hospitalists may also perform QI that results in scholarly output other than publications (eg, grand rounds, posters, or presentations) that we did not address. In the absence of QI publications, the systematic documentation of QI efforts in a portfolio may assist career advancement. 30 The review of publications in the PubMed database through early October 2013 showed a consistent increase in the number of publications produced by hospitalist first authors. Clinical research was represented most frequently followed by health services and QI research. The predominance of clinical research parallels the large clinical role of hospitalists; however, the diversity of research categories represented reflects the growing penetration and involvement of hospitalists in the arenas of QI, health services, and education. Although our search identified fewer pediatric hospitalist articles, pediatric hospitalist literature is also on the rise. There are other indicators of the enthusiasm for research among pediatric hospitalists, as nearly half the respondents in our survey who are currently engaged in research and nearly a third who had successfully published or had funding support were trained in pediatrics.
Publications by first authors who were hospitalists or affiliated with hospital medicine represented the effort of more than 100 institutions, implying a widespread engagement in hospital medicine-related scholarship. However, fewer centers produce original research, and over half the original research output is the product of 8 centers. Strategies to select and support person-job fit, 31 availability of mentorship, the presence of existing infrastructure, funding, and departmental priorities are all likely to affect an institution's publication productivity. To emulate the success of these centers, a closer study of the strategies they employ 5 would be instructive for the broader hospitalist community.
Although our survey data showed that the presence of funding is associated with success in publishing, the percentage of hospitalists who report funding both from the survey and PubMed publication reports is <25%. This underscores the need for innovations that help hospitalists obtain support and incentives for their work.
This study has limitations. A survey is a crosssectional snap shot, and associations do not imply causation. Survey response rates have been falling, 32 and our convenience sampling without incentives engendered a low response rate. This response rate is similar to that of other surveys administered through SHM (SHM membership and marketing data, October 2013). Although statistical significance is presented, the differences may not be generalizable given the low response rate. We cannot quantify all responder biases or comment on how the membership fee to SHM may affect the sample cohort. The demographics of our respondents parallel that of the SHM membership base in age and gender. However, 25% of our respondents were trained in pediatrics, whereas only 4.3% of the SHM membership base is pediatrics trained (SHM membership and marketing data, October 2013). We did not inquire about contributions from job dissatisfaction to the lack of participation in research activities, and this may represent an area for further research.
The search methodology used in this study is likely to under-report hospitalist-related research, because collaborative publications in which the lead author is not a hospitalist were not included. Furthermore, many hospitalists are associated with centers that do not have a hospitalist or hospital medicine title or department, and our search terms would have missed the publications stemming from these centers. Pediatric hospitalist literature is likely to be further underrepresented, as centers may not have separate pediatric hospitalist departments.
The assignment of each publication into a research category was based on definitions found in the literature. However, this designation ultimately remains a subjective process that may introduce bias.
Although the initial growth spurt of hospital medicine can be attributed to its clinical success, the increase in hospital medicine-led peer-reviewed publications in increasingly diverse domains provides evidence that supports the field's concomitant academic and scholarly maturation. Research into factors that impede or inspire hospitalists to participate in research, innovations that provide mentorship and funding for the specific interests of hospitalists, and the emulation of strategies employed by centers productive in publications are required to successfully foster the multidimensional growth of the field.
